In this paper a method for real-time updating of ionospheric electron density profile, N(h), over Europe using an ionospheric model and real-time measurements at ionosonde locations is 
Introduction
The International Reference Ionosphere-IRI (Bilitza, 2001 ) is one of the most widely used empirical models. Among others, it describes the median values of electron density as a function of height for a given location, time and sunspot number. The IRI model is being refined following the annual IRI workshops and currently contains the foF2 storm model (Araujo-Pradere, et al., 2002a and 2002b , Bilitza, 2003 ). . Further improvement can be made if a method for real-time updating of ionospheric electron density profile, N(h), over Europe using the IRI-2000 and real-time measurements at ionosonde locations shows satisfactory results. Therefore, in this study the N(h) profile simulation has been cared out with online computations through IRIweb (http://nssdc.gsfc.nasa.gov/space/model/models/iri.html) and real-time N (h) profiles obtained from COST271 Space Weather Database (www.wdc.rl.ac.uk/cgi-bin/digisondes/cost_database.pl).
Ionospheric stations involved in this study are listed in Table 1 . Five stations from this list: Athens, Chilton, Rome, Juliusruh and Tromso provide regularly real-time ionospheric characteristics and N(h) profiles within the framework of the EU COST271 Action on "Effects of the upper atmosphere on terrestrial and earth-space communications" . Other stations indicate locations where additional IRI N(h) profiles required for mapping NmF2, hmF2 and electron density at the F1 region heights over Europe have been calculated. Examples at Figure 1 demonstrate that it is possible to use IRI model for mapping ionospheric electron density at the certain heights over European region, as at hmF2 and at fixed F1 region heights, during quiet ionospheric conditions. During disturbed conditions IRI still cannot produce appropriate values mainly at F1 heights and therefore reasonably accurate N (h) profile as a whole. This is the main reason to introduce a new method of the ionospheric 3D modelling by real-time N (h) profile updating with measured data. It was not the case of F1 region electron density maps where the significant discrepancy between maps of measured electron density data and IRI map is clearly evident. IRI model underestimated electron density at 190 km height for all selected stations. Updated NmF2 maps and IRI model itself show relatively good agreement. In contrast to NmF2, updated F1 region maps differ significantly from maps generated using IRI model data. In general, at European middle latitudes the F1 region response to spring-summer time geomagnetic storm is significantly smaller comparing to other seasons (Buresova, et al., 2002, Mikhailov and Schlegel, 2003) . Consequently, the updated IRI model maps for F1 region are quite similar for both selected quiet and disturbed days. The most important result seen at the Fig. 7 and 8 is that updating IRI model describes the actual ionospheric structure better then the IRI model itself. The quality of the maps will obviously depend on the number of ionospheric station which can provide the real-time N(h) profiles. Again, as in case of geomagnetically quiet day, modelling of the F1 electron density using IRI data is worse then modelling NmF2. Figure 9 gives the hmF2 maps produced by IRI model updated with real-time data from four stations on the left panel and IRI map without updating. As in the case of the updated NmF2 maps, the hmF2 maps generated using measured data, slightly differ from the IRI maps without updating. 
Real-time N(h) updating results

Storm analysis
Differences between measured and IRI model data have been plotted in the Figure 10 for the analyzed geomagnetically quiet and disturbed days. In general, the disagreement of measured and calculated values is greater for lower part of the F region than for the peak density. 
Conclusions
Comparative analysis presented in the paper shows, that improved IRI 2000 model with the introduced foF2 storm option quite good represents the distribution of the mean NmF2 and hmF2 over the Europe. Nevertheless, updating IRI model describes the actual ionospheric structure better then the IRI model itself mainly during disturbed periods. The quality of the maps will obviously depend on the number of ionospheric station which can provide the real-time N(h) profiles. In contrast to the NmF2, the near-noontime F1 region electron density distribution predicted by the IRI model, in general, shows worse agreement with observations. 
